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Coastal turbidity!
Elwha River, Washington!

Coastal	
  Setting	
  of	
  the	
  U.S.	
  West	
  Coast…	
  
Inman	
  and	
  Nordstrom	
  (1971)	
  

River	
  provide	
  important	
  sources	
  of	
  beach	
  sand	
  along	
  
active	
  coastal	
  margins…	
  

Inman	
  and	
  Frautschy	
  (1966)	
  

Sand	
  input	
  from	
  small,	
  mountainous	
  river	
  to	
  beaches…	
  
Barnard	
  and	
  Warrick	
  (2010)	
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Natural sediment discharge… ! Sediment	
  discharge	
  
publications…	
  

River	
  (and	
  Coastal)	
  Restoration	
  
Elwha	
  River,	
  Washington…	
  

Elwha River, Washington…!
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Elwha River, Washington…!

Tijuana Fate and Transport Project!
Partners and Collaborators!

•  Private Sector and Non-Profits:!
–  Southwest Wetlands Interpretive Association 

(SWIA)!
–  Moffatt & Nichol Engineers!
–  Nordby Biological Consulting!
–  Nautilus Environmental !!

•  Academic Partners/Collaborators!
–  University of California, Santa Cruz !
–  University of California, San Diego!
–  Delft Hydraulics (a.k.a. Deltares)!

•  Government Agencies:!
–  California Coastal Conservancy !
–  California Ocean Protection Council (OPC)!
–  Tijuana Estuary National Research Reserve!
–  California State Parks!
–  California Department of Boating and Waterways (DBW)!
–  California Sediment Management Workgroup (CSMW) !
–  U.S. Army Corps of Engineers!
–  U.S. Geological Survey!
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Results	
  
synthesized…	
  

Warrick	
  (2012)	
  JCR	
  Rippy	
  et	
  al.	
  (2013)	
  ES&T	
  

Imagery	
  
from	
  
Ocean	
  
Imaging	
  

Warrick	
  (2012)	
  

Swash	
  
Fine	
  Sediment	
  Concentrations	
  	
  

Warrick	
  (2012)	
  JCR	
  

Turbid	
  
Rips	
  

Warrick	
  (2012)	
  JCR	
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Nearbed	
  Turbidity	
  in	
  Coastal	
  Waters	
  

Warrick	
  (2012)	
  JCR	
  

Comparison:	
  
3D	
  numerical	
  
model	
  of	
  2ine-­‐

grained	
  sediment	
  
disperal.	
  	
  

Numerical Modeling  
-Sept 25, 2009- 

Remote Sensing 
-Sept 25, 2009- 

Lescinski	
  et	
  al.	
  (2011)	
  	
  
Coastal	
  Sediments	
  

MODELING	
  RESULTS:	
  	
  
Maximum	
  2ine	
  sediment	
  concentration	
  	
  

-­‐-­‐surface	
  water-­‐-­‐	
   -­‐-­‐nearbed	
  water-­‐-­‐	
  

RESULTS:	
  	
  
Time	
  of	
  exceedance	
  	
  

100	
  mg/L	
  2ine	
  sediment	
  	
  
(near	
  bed)	
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RESULTS:	
  	
  
Likelihood	
  for	
  Ecological	
  

“Impact”…	
  

100	
  mg/L	
  2ine	
  sediment	
  for	
  24	
  hours	
  	
  

(near	
  bed)	
  

For	
  more	
  
Information…	
  

USGS	
  Fact	
  Sheet	
  
2013-­‐3023	
  

Warrick	
  (2012)	
  

Thank	
  You.	
  

jwarrick@usgs.gov	
   Sedimentation	
  on	
  Beach	
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Sea2loor	
  
Sedimentation	
  

Mass	
  Balance	
  of	
  Fine	
  Sediment	
  

RESULTS:	
  	
  
Likelihood	
  for	
  Ecological	
  

“Impact”…	
  

100	
  mg/L	
  2ine	
  sediment	
  for	
  24	
  hours	
  	
  

(surface	
  water)	
  

Observations	
  
from	
  Tripods	
  


